This paper investigates the causality between attention driven investments and the final price of agricultural commodities. We focus on the speculative investments driven by news related to the future commodity price movements. This kind of attention driven investment can be estimated by the number of keywords searched by Google's search engine. We used time series analysis to estimate the impact of speculative investment on commodity prices. Our results show an impact of attention driven investments on agricultural commodity prices.
INTRODUCTION
These days financial markets and commodity markets are linked much tighter than ever before.
Disturbances in price volatility in one market affect prices in another market and vice versa.
Agricultural commodity prices are moving due to factors like economic growth, substitutive investments opportunities, climate changes, market speculations and geopolitical uncertainties.
From traders perspective main substitutes of a particular commodity are company stocks, government bonds, investments into currency pairs and other types of commodities.
Investors are trading at spot markets for current prices or at futures markets for future rates. All the wide range of investing possibilities are useless in the period of uncertainty, when the price volatility is high and the movements on the financial markets are difficult to predict. When traders expect that assets of their interests will increase they are entering the buying positions. When they are sure about market decline they can go short and make money on selling the assets or financial instruments. Problem with investing arise when it is difficult to predict an increase or decrease of prices (Fung and Hsienh, 2011) .
Usually when value of stocks is decreasing companies do not pay out the dividends. Consequently traders are looking for alternative business opportunities. Trading the government bonds is quite conservative and stable investment, but on the other hand in stable countries interest rates are very, in some cases attacking negative values (Hale and Moore, 2016) . Currency pairs are much more dynamic in comparison to government bonds, however much harder to predict.
In times of instability in financial markets, traders are trying to diversify their portfolio and relocate capital from financial assets to more conservative instruments like precious metals, energy and agricultural commodities. During the financial crisis in [2008] [2009] , investments to precious metals dramatically increased. In 2007 total physical gold investment was 438 metric tons and silver investment was 1605 metric ton. The next year investments to gold more than doubled to 913 metric tons and investments to silver exploded to 5826 metric tons. In 2009 the prices of gold increased by 24% (Carlson, 2014) .
Speculative investments to agricultural commodities are not that known, as investments to precious metals, nevertheless in recent years, they are very common. From 2005 till the mid of 2008 the prices of food commodities doubled in real terms. The main increase was observed in price of soybeans + 86%, wheat +101%, maize + 102%, rice + 110% and palm oil + 140% (Gilbert, 2008) .
Commodity investments are attractive for traders, repeatedly used as a safe haven in uncertain times. Investors make decisions based on information about future financial derivatives and commodity prices development.
Nowadays, information sources are far more extensive than they were in the past. Historically investors were taking actions based on information from TV, radio or newspapers (Mondria, WU, Zhang, 2009) . It was virtually impossible to measure the impact measurement of an information and news on traders' behaviour. Nowadays people search for most information on internet using search engines. This enables us to use the searched words in Google search engine to measure the attention driven investments.
The objective of our study is to find out the impact of news, information and attention driven trades on the price of agricultural commodities. More exactly, in this paper we would like to estimate the linkage between number of searched keywords attached to the specific agricultural commodity and its price level movements.
The paper is organized as follows. In section 2 we review the relevant theoretical and empirical literature. Section 3 presents data sources and used methodology. In section 4 we estimate the dependence of agricultural commodity prices from the attention to the news about agricultural commodities. Section 5 summarizes our findings and concludes.
Commodity price formation
Theoretical studies show many triggers, which shift traders from investing at the financial market to the agricultural commodity market. Investors are buying commodities due to their price stability to make their investment portfolio more robust and resistant from financial market volatility.
Investments that do not aim to purchase commodities physically are speculative investments.
Investors from financial market do not want to own the agricultural commodities, they just want to make profit from price movements. According to Trostle (2008) and oilseed production areas. Additional factors that had put upward pressure on agricultural commodity prices were devaluation of U.S. Dollar, increasing energy prices, increasing costs of production protecting policies adopted by some exporting and importing countries. Gordon and Rouwenhorst (2006) found out that commodity prices are determined by:  Economic growth: When global economy is expanding, the demand for agricultural commodities follows the growth rate, because consumption rises. When the economy is in recession prices of agricultural commodities do not fall proportionally, while investors are placing their capital into them. This feature makes agricultural commodities to be very stable investment asset.
 Prices of substitutive investments: Demand for agricultural commodities is affected by values and riskiness of substitutive investments. Alternative option is investment into government bonds. According to Kat and Oomen (2006) and Gorton and Rouwenhorst (2006) commodities are essentially different from financial assets. As a result they are negatively correlated with stocks and bonds. Instead of longer-term economic expectations, commodity prices are determined by current economic activities. During recession, substitutive investments can be precious metals as well as during expansion investments into energetic commodities.
 Weather: Depending on the type of commodity, when commodity price has grown worldwide and its harvest was weak just in some countries, than the global price is not affected dramatically. On the other hand when the yield of corn is poor for example in USA and Ukraine, which are the two of five largest producers than the price level can be affected.
 Inflation rate: Higher inflation is having a negative impact on stocks and government bonds returns, but a positive impact on commodities. According to Kat and Oomen (2006) , in times of strong economic growth and higher inflation, there will be positive pressure on commodity prices and interest rates. Higher commodity prices and higher interest rates lower the potential growth of companies and reduce the present value of future cash flows.
Subsequently returns from stocks and bonds will drop, but commodities, in general will reinforce.  Monetary regime: From the perspective of access to global market we distinguish net commodity exporters, balanced economy and net importers. In an open economy, commodity prices are more less equal to global prices, but in the closed regime the prices of imported commodities can be much more expensive than in the rest of the world.  Current market news: Historically it was much harder to obtain relevant, just in time information. Nowadays accesses to the information is much easier and cheaper. Investors use online servers collecting financial news, based on which it is much easier to make the trading decisions.
Investors' attention is an interesting topic for researchers. Investors make decisions influenced by the above mentioned factors. Investing into the agricultural commodities based on news about predictions of commodity price movements or based on information about estimated harvest are speculative investments. Prices of commodities may be strongly influenced by expected future events. In many cases those factors are changing absolutely unpredictably. For instance grain crop in one country can be damaged by natural disaster and hence grain prices in other countries will increase, another example can be the forecast of dry growing season that raise the prices as well.
Those are the reasons why traders are following current news.
Gilbret (2009) explains that companies like agricultural cooperatives, sugar refineries, grain elevator companies or farmers are typical retailers. They operate with small margin between sales and purchase prices, with the consequence that a small decrease of their products prices can eliminate profits on their inventories. They are selling futures contracts (short positions) to offset price exposure. On the other side speculators buy those contracts with the expectations of price increase that will yield them capital gain. According to O'Hara (1995) , markets allow traders to trade based on their information. In theory of finance we distinguish informed and uninformed traders. Information about price movements may arise from research or knowledge of the market.
In situation, when there are not many informed traders on the market, the informed ones have an opportunity to make profit on their information, but when most of the traders are well informed, price of information become inbounded in the market price. Many investors are not searching the investment opportunities systematically, rather they consider to purchase just the stocks that first catch their attention. This effect causes capital flowing to stocks and other financial derivatives that are more attention grabbing. Selling process is less affected by attention grabbing effect, while individual investors own in general just a small number of stocks or financial derivatives and they are selling just stocks they have . In reality investors are heavily influenced by news. This attention-based trading leads investors to buy or sell speculatively and in many cases information have potential to shape the price levels of financial derivatives and commodity prices.
In many cases investors are influenced by information from the entire environment around them, mostly by their vicinity and working place. They tend to invest into the stocks of companies where they are employed or to companies in their surrounding area (Kazantstev 2013). Application of news analytics can be used for the impact evaluation of events that have been previously ignored.
They can be used also to create new trading strategies and model behaviour of companies, government bonds, financial derivatives and commodity prices over time.
According to Lamount and Frazzini (2007) in comparison to attention driven trading of company stocks, commodity trading is regardless of size. Frequency of news about current condition of the specific company is dependent on the size or importance of the company. Investors have daily updated news about some companies and on the other hand there is just occasional information about small or less important companies like start-ups traders. For traders it is hard to grab attention in those cases, when the announcement is not reported. In general for merchants it is not important who produced the commodity, while it is always more less the same, the only important is the price.
According to the Barber's hypothesis (Barber and Odean, 2011) individual investors have just limited news and when the investing opportunity grab their attention they are more likely to buy the stocks or commodities in comparison to commodities, which haven't been mentioned. By attention driven trading individual investors are more likely to buy the commodities than sell them, regardless the news were good or bad. Second finding is that individual investors are net buyers.
Based on the information and preferences they are more inclined to buy against sell.
According to Kagraoka (2016) we can estimate commodity prices based on the development of four main drivers of commodities prices. Using generalized dynamic factor model Kagraoka found out that US inflation rate, world industrial production, world stock index and the price of crude oil are the main dynamic macroeconomic indicators to determinate commodity prices. Empirical results from examined commodity prices between 1995 and 2015 showed that four dynamic factors explain 68.2% of the total variance in commodity returns.
Chen (2015) used VAR model to investigate the linkage between Chinese commodity sector comovements and their underlying determinants like global oil prices shocks and domestic fluctuations. He observed strong effect of global oil prices on the common movements across commodity sectors in China at a long horizon. More specifically he illustrated the fact, that following a global oil price shock the common factors of the commodity sector initially increase sharply and then slowly converge to the equilibrium. Chen calculated that the common factor of commodity sectors is significantly and positively correlated with global oil price and with industrial production. The common factor increased by about 2% immediately after the global oil price shock.
His results indicate that in the short run the common factor responds much more sensitively to the global oil price shocks than to the industrial production fluctuations. As stated by Lucotte (2016) agricultural commodity prices in the last decade (after commodity boom 2007 -2008) are much more correlated with oil price movement than before commodity boom. Lucotte used VAR model to estimate co-movements between six food price indexes namely cereal price index, dairy price index, meat price index, sugar price index, vegetable price index, food price index and crude oil price index. He concluded that the strong correlation between food price index and oil price index is driven by substitutive effect between biofuels and fossil fuel.
Fowowe (2016) pointed out another view to the interaction between agricultural commodity prices and oil prices. He used cointegration test to determine the long run relationship between prices of maize, sunflower, soybeans in South Africa and international oil price. In the second step he used Gregory and Hansen cointegration technique to endogenously determine the presence of structural breaks. In addition to this test he evidenced nonlinear behaviour between oil prices and agricultural commodity prices. The result indicates that agricultural commodity prices in South Africa are neutral to global oil prices in short and in long run as well. Wang and McPhail (2014) were investigating the impact of energy shocks on US agricultural productivity growth and commodity prices using VAR model. They used annual data between 1948 and 2011. The variables modelled were gasoline prices, agricultural total factor productivity function, real GDP, volume of agricultural export, and real agricultural commodity prices. They focused at the link between energy and agricultural commodity market caused by using corn to produce ethanol as a fuel. They found out that in the short run energy price shocks have negative impact on productivity growth and energy price shocks with agricultural productivity shocks impact US agricultural commodity prices volatility by 10% each. In the long run they find out that energy shocks contribute to about 15% of commodity price's variation. Bodart et al. (2015) provided empirical evidence about the relationship between real exchange rates and primary commodity prices in developing countries. They estimated the dependency between structural factors like the degree of trade openness, export diversification, financial openness and exchange rate regime. They used panel cointegration methodology to estimate the impact of structural factors on commodity prices. According to their results, exchange rate, the degree of financial openness and the degree of trade openness are statistically robust and significant determinants of commodity price elasticity in the long run. Huchet and Fam (2016) were investigating how agricultural commodity prices were affected by speculations in international futures market. They estimated causal relationship between future contracts to spot prices of agricultural commodities on a weekly basis between years 1998 and 2013. Using Granger causality test they found out granger causality between speculative investments in future markets and returns of wheat, corn, rice, soy bean, coffee, cocoa and sugar.
Ciaian, Rajcaniova and Kancs (2015) were analysing the influence of investors' attention for BitCoin using VECM. BitCoin is commodity traded just by the Internet so alteration of positive and negative news generate high price cycles. Attention driven investment behaviour can affect either increase or decrease in price, depending on the type of news that dominate in the media Chan (2003) investigated the impact of public news on the company stock price movements. He examined the differences between monthly returns on investments from the stocks of the companies that were mentioned in the public news and between companies which weren't headlined. He collected information about all stocks in a given month that had at least one headline story and ranked them by monthly raw returns. Then he took the best third of companies -winners and worst third of the companies -losers. He observed a significant difference between those two sets of firms. Companies stocks with negative headlines in public news had a strong drift, stocks that experienced positive news show less drift.
Welagedara, Deb and Singh (2016) used the multivariate regression model to investigate the impact of analysts' recommendations and predictions on the stock price movements. Based on the Google search volume index they measured attention of individual investors. They used a low institutional ownership dummy like a proxy to distinguish between attention of retail (individual) and institutional investors. They observed that positive news caused greater impact on the institutional investors than on individual investors and on the other hand after recommendation downgrade retail investors overreact and show greater price reversal compared to institutional investors.
Methodology and Data
As the first step we need to determine the degree of integration of our time series. Volume of speculative investment and value of information affecting the commodity prices are not exact, as in many cases it is difficult to distinguish between investment and speculative trading.
Moreover it is difficult to exactly specify based on which information traders and investors made their investment decision.
Results
Time series analysis was used to estimate the link between price development of selected commodities and attention driven investments. Having in mind that some of the variables are stationary in first differences and some in levels, we construct a Vector Autoregressive model in first differences of I(1) variables and levels of I (0) variables. Using VAR we applied Granger causality test to variables modelled to find out, whether there exists at least unidirectional causality linkage between commodity prices and search for information about those commodities. As seen from the results (Appendix 6), there is a unidirectional relationship between wheat price and price of corn and soybean. Our results revealed that the change in the price of wheat does Granger Cause the change in the price of corn and the change in soy bean price. On the other side the changes in wheat price are Granger caused by the shocks in crude oil price. We did not observe any Granger causality running from the number of searched words and commodity prices.
Impulse Response Functions were performed in order to show how a shock in one variable would persist in future periods. The forecast was made considering a ten-week period. As we can see from
Appendix 10-12, a shock in the corn price, wheat price and soybean price would result in a mild and temporary response in corn prices. However, there is only minor reaction of corn price to search of wheat, corn or soybean. As seen from Appendix 11, the prices of wheat are more responsive, compared to corn prices. Wheat prices are influenced by the shocks in corn prices, crude oil prices, their own past values and also by soybean prices and gold prices. Wheat prices react also to shocks in searching for gold, wheat and corn. Soybean prices are influenced the most by the shocks in crude oil prices, gold price and wheat prices. There is also an impact of search for gold, search for corn and minor impact of search for soybean and wheat to prices of soybean.
Conclusions
The main purpose of this paper is to analyze the statistical relationship between agricultural commodity prices, namely wheat, corn and soybean prices and attention driven by news and information. This kind of attention driven investment can be estimated by the number of keywords searched by Google's search engine. We used time series analysis to estimate the impact of speculative investment on commodity prices. Our analysis revealed that search for soybean and wheat does have impact on soybean prices. Wheat prices react to shocks in searching for gold, wheat and corn. However, there is only minor reaction of corn price to search of wheat, corn or soybean. Response of SOY_P_1_ to S__WHEAT Response to Cholesky One S.D. Innovations ± 2 S.E.
Source: Own elaboration
